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Introduction
Semi-persistent scheduling (SPS) from eNB for PC5 transmissions is one of discussed topics in V2X according to endorsed TR in meeting 3GPP RAN1#83 [1]. We think such mechanism is suitable to adapt periodic traffic in V2V and particularly beneficial to reduce DCI overhead in case of eNB scheduling (= mode 1: scheduled resource allocation by eNB). Therefore, SPS mechanism should be supported for scheduled resource allocation by eNB.
In this contribution we mainly discuss the procedure of SPS of V2V and potential issues on supporting it.
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Necessity to support SPS in V2V
In our view, the reason to support SPS in V2V is motivated as follows,
1) DCI overhead reduction. 
Compared with D2D, there are more UEs in V2V scenario so it is important to reduce signalling overhead whatever from lower layer to higher layer. Based on D2D mode 1 (scheduled resource allocation by eNB), one DCI (D2D grant) is used to schedule SA and associated data in a SA period. It may cause large DCI overhead for eNB scheduling in V2V if we reuse that behaviour. SPS is one of mechanisms adopted in early LTE releases and basically a good approach to reduce DCI overhead.
2) Suitable to adapt V2V traffic 
There are two typical traffic models evaluated in V2V so far based on TR [1]: Periodic traffic case and Event-triggered traffic case. Especially for periodic traffic, it is mandatory option and generally represents message generation like location, speed and heading. Some typical periodicity value on periodic traffic described in [1] is described in appendix part. We think SPS mechanism is suitable to adapt periodic V2V message transmission by setting appropriate transmission periodicity.
Procedure of SPS in V2V
Our understanding on SPS procedure in V2V is like Fig.1, in which eNB transmits D2D grant to activate SPS and transmitter UE periodically transmits SA and associated data in each SA period accordingly unless deactivation signalling is received.  The reason to periodically transmit SA is mainly considering some new UEs may frequently join the group and cannot successfully decode the data channel if SA is not transmitted. Some other mechanisms to further optimize SA resources, for example, SA is embedded in data region during SPS transmission is also possible [2] but it is not the focus in this contribution.   
Transmitter UE may need to report traffic information like message periodicity and message size to eNB. Instead, eNB need configure some relevant SPS information like periodicity to UE from RRC/MAC signalling.  
From receiver UE side, whether it needs to distinguish SPS or not needs further discussion. It may have some benefit on resource collision. If distinction is needed, SA and/or RNTI scrambled to SA also need to be modified. 
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Figure 1 SPS mechanism in V2V

Potential issues on how to support SPS
Basically we think the main issue to support SPS is activation/deactivation mechanism. Here the meaning of activation/deactivation is not necessary to use LTE mechanism using DCI. It means rather generic method to enable or disable SPS and the mechanism to indicate the resource to be used by SPS. As the DCI format and usage of V2V (if based on DCI format 5) are quite different with other cellular DCI formats (e.g, DCI format 0/1A), how to support V2V SPS activation/deactivation is unclear. There could be several issues to consider,
· DCI format design to support SPS which includes the field used for SPS activation/deactivation, format size (whether to align with DCI format 0/1A to reduce blind decoding times) and so on.
· RNTI design for DCI format applied for V2V SPS (whether to design a specific SPS RNTI)
· RRC/MAC signalling design to support SPS and information split between RRC/MAC and DCI 
· Impact on SA (e.g, SCI format, whether RNTI is needed)
Although above issues exist, we don’t think the design of V2V SPS mechanism is quite complicated if benefit is convincing. In a simpler approach all SPS related information could be configured by RRC and DCI format whose size is aligned with DCI format 0/1A is only used for activation/deactivation. As robustness is sufficiently guaranteed by reusing all fields in DCI as activation/deactivation, special RNTI used for SPS may not be needed. So overall, we don’t think complexity of SPS activation/deactivation is the argument to deny SPS for V2V. Such details could be discussed later after SPS is agreed on. 
Another issue is mobility impact to SPS. As in V2V UE may have relatively higher speed and frequently switch serving cell, how to support seamless V2V operation may be something needs to consider. But on other hand, we think it is a common issue for V2V and shouldn’t only relate with SPS. Some simple approaches are like 1) To define a common resource pool which is shared by two neighbouring cells 2) To define a transition resource pool during handover period 3) Target eNB configures resource pool in advance during handover procedure. Another approach is UE just stops current SPS transmission before handover and reports such decision to eNB. Which mechanism is better could be further discussed. We think it may be more like an RAN2 issue and could be discussed in RAN2 potentially. 
Conclusion
In this document we discussed SPS mechanism in V2V and shared our view on SPS procedure and potential issues. We propose following,
· SPS is supported in V2V for the resource indication mechanism of scheduled resource allocation by eNB
· How to activate/deactivate SPS by eNB could be discussed later. It is not necessary to restrict to DCI based indication. 
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Appendix

Table A. 1.5-1:  Message generation period for Periodic traffic from [1]
	Index
	Vehicle dropping scenarios
	Absolute vehicle speed (km/h)
	Message generation period (ms)

	1
	Freeway
	140
	100

	2
	Freeway
	70
	100

	3
	Urban
	60
	100

	4
	Urban
	15
	100

	5
	Urban
	15
	500
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